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TINH TOAN CHE DQ THUY NHIJ)::T TRONG VUNG HOA.T 
' .. ' -' A ' 

CUA LO PHAN UNG HAT NHAN DA LA.T 

NGO PHU KHANG 

LO ph in tl-ng h~t nhin Da L~t dJiqc kh&i phv.c l<_ti tir 10 TRIG AM ARK II theo ki~u 10 b~ ho-i 
IVV cda Lien xO. VUng ho,;;tt ctl.a n6 dU"q-c d~t trong b~ nu&c dlt d1r&i df? s5.u c& chirng 5m. Nhien 
li~u sli- dvng cho 10 la lo~ VVR-M2 g&m 3 l&p, m~i l&p diy 2,5mm k€ dt vO bQc nh6m. Vi~c l~nn 
ngu9i vllng ho~t d\ra tren cCJ ch€ dOi hru tv nhien ella mr&c trong b~ 10. H~ thOng vOng I mang 
nhi~t hrqng giill ph6ng ra ella 10 trao cho h~ thOng vOng II qua b<? trao d5i nhi~t vi thai ra ngoii 
khi quygn nh& th<ip lam ngu{)i. 

Du-&i diy se trlnh bay phuong phip va ke't que\ tinh toin IY thuye't che' d9 thUy nhi~t clia 10 
phlm ling h~t nhin D3. L<J.t l:t che d9 ho~t d{)ng blnh thtr&ng. Bai bclo se xet de'n inh hrrbng cda 
cic yS'u tO khic nhau de'n CO" che' ntr&c chiy va ph&n bO ca.c trrrCrng nhi~t de} trong 10 va drra ra 
mQt v3i ci<inh gii S(J b{) an to~m ho;;a.t d{)ng ella 10 ve phtrong di~n nhi~t. 

1. PHUONG PHAP TINH TOAN 

Vi~c tinh toin che' 09 th-dy nhi~t cda 10 phfm lhlg h~t nhin Da L~t dtrgc b£t d'au ttr vi~c xic 

d~nh lrru hrgng mr&c qua vU.ug ho~t. a che d9 dirngJ d~ hrqug nay drrqc x<ic d~nh tir di~u ki~n 
c5.ll b&ng c9t ip d5i hru va cic tbn that thlly hrc tren drrCmg di. Ne'u ta k:Y hi~u a 13 dQ dai t:inh 
tlr Ong mr&c vOng I na:i d6 vao b~ 10 de'n gii d& gi€ng hUt thi c6 th~ phin bi~t 2 tru~Crng hqp sau 
day: 

1. Tnrang hc;rp o :<; a S H2 

Phrrang trinh cin bang thUy hrc c6 d~ng: 

I 
9, 81[p6Hl + P5(Hz- a)+ P•a- p,H,- P2Hz] = P, + P2 + SP4 + P5 + PG (1.1) 

Trong d6: P 1 13 t5n thit thrl.y hrc qua vimg ho<:t: 

P = (>. H, +" ) (xa.;s,) 2 

1 1
D " 2 1 PI 

(1.2) 

P2 la t6n thit thlly lvc qua gigng hUt: 

(1.3) 
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P4 1A t5n thiit thb.y h,rc qua kholmg khOng gian giira thLth gi~ng hUt va. thllng 10 tinh tlr 5ng 
mr&c vOng I ncri d5 va.o b~ 10 den gi3. d& gieng hUt: 

(1.4) 

P 5 lit tiln tHt thlty hrc qua kholmg kh&ng gian gii'ra thimh gie'ng hut va thung lo tfnh tlr ilng 
nrr&c vOng I ncri d5 v3.o b~ 10 den mc}t c!t ngang phfa tren ella vAnh .phan x~ graphft: 

p =(A Hz -a+ c) (xGk/Ss)
2 

5 5 D ,5 2 5 P5 

Po Ia tiln that thll.y l\fC qua kholmg kh&ng gian gii'ra vanh phlm X~ graphit va thimg lo: 

Po= (>.oHD• + ~o) (xG;/So), 
o PG 

S Ia d'!i hr'!Ilg d~c tmng cua dong chiy: 

S= 

2. Tnri'mg hqp a> H 2 

{ 
-1 

1 

ne'u G ~ Gk 

ue'u G > Gk 

PhrrO'Ilg trlnh cin b~ng thUy 11;fc c6 dc,mg: 

Trong d6: P1 va P2 c6 d~ng nhrr biilu thrrc (1.2) vi (1.3). 
P4 Ia tiln that thtty l\fc qua kholmg kh&ng gian giira thanh gieng hut va thung lo: 

p 4 = (.\4 HDz + ~.) (,PG;/S.)
2 

4 P• 

(1.5) 

( 1.6) 

( 1. 7) 

(1.9) 

p5 Ia tiln that thuy I,c qua khoang kh&ng gian gii'ra vinh phin X~ graphit va thung lo tfnh 
tir Ong mr&c vOng I ncri db vao b~ 10 dg'n m~t cat ngang phia tren cda vinh phin x~: 

(1.10) 

p6 la tbn thit thUy h;rc qua khoing khOng gian giira vinh ph in X~ graphit va th ling 10 tinh 
tir O'ng mr&c vOng I ncri d& vio b~ 10 d&n m~t d.t ngang phia drr&i clia vinh ph <in x~: 

Po= (.Xo H, + :2- a+ ~o) (xG;fSoJZ 
o Po 

s drrqc xac djnh trrang t, nhrr (y phlin 1 theo (1.7). 
Cic kY hi~u sU. d-q.ng trong cic bieu thtl-c tren c6 Y nghia nhu sau: 
G - LU'U lU'qng nU'&c qua vU.ng ho~t. 
Gk - Lrru lrr'!Ilg nrr&c vong !. 
X= G/Gk. 
,P = 1- X (ni!u G > Gk thi ,P =X- 1). 
H 1 - Chi'eu cao vUng ho<;tt. 
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H 2 - Chi'€u cao gigng hUt. 
Pi - KhOi lu-gng rieng c-da nu-Crc b nhi~t d9 li(i = 1, 2, 4, 5, 6). 
D, - Du-img kinh thUy h,rc vimg i (i = 1, 2, 4, 5, 6). 
Si - Tigt di%n m:rCrc chiy qua vUng i (.i = 1, 2, 4, 5, 6). 
~i.- Trb khing dia plnrcrng vUng i (i = 1, 2, 4, 5, 6) . 
.A,: - H~ sO rna sat vUng i (i = 1, 2, 4, 5, 6). 
Sau khi xic dinh du-qc hru hrqug ntrCrc qua vUng ho'!-t dOi vbi thanh nhien li~u n6ug nh5t ta 

se tim duvc Sl!' phfin bQ" theo chieu cao: 
- Nhi~t d9 nli&c: 

• 
4 J q,(z')fcv(T)dzl 

T= Tv+ ~0~~~=-~~-
wpDl 

- Nhi~t d9 he 11.~t thanh uhien li~u 

T,=T+q,(z)/a 

(1.12) 

(1.13) 

Trong do: q, ( z) = N R K T K sF( z) J F R Ia thOng hrqng nhi~t qua b~ mat thanh nhi~n li~u 
NR Iii cOng suit nhi~t ctia 10 phin li-ng. 
Kr li phan nhi~t gi!U ph6ng trong nhi€n 1i%u. 
Ks Il h~ sO kh&ng d'Ong aeu theo bin kinh 10. 
FR lEt di~n tlch b~ m~t trao dffi nhi~t cda nhiCn li~u. 
Tv la nhi~t d9 mr&c 10i vlo vimg ho~t. 
cv(T) la nhi~t dung rieng ella mr&c & nhi~t di) T. 
wp li v%n tO'c khOi hrqng. 
o Ia. h~ sO trao d&i nhi~t qua he m~t thanh nhien li~u. 
F(z) la him phit nhi~t theo chieu cao lO va n6 c6 d<?-ng: 
F(z) = (A+ Bz) cos( Cz); A, B va C Ia nhfrng hlng s5 dm;rc xac djnh tir do dCtc thvc nghi~m. 

2. Kih QUA TINH TO.AN 

Cic tinh toiu chrqc th\fc hi~n blng phtrO'llg phip sO tren miy tinh Apple II t\li Vi~n Nghieu 
cU:u h;;tt nh5.n Di lift. SO li~u vio dtrqc cho trong bing 1. Tinh chilt v%t l:Y nb. mr&c phv thu{k 
vio nf1i~t d<? dtrqc bigu di~n drr&i d<;lng gilti tich theo ke't qui ~Ua. V. N. Vaxerchuc. 

Trong cic bing 2 ~ 8 1<1 ke't qui tinh toin c<ic che' d9 lim vi%c khic nhau cda 10 c6 xet de'n 
inh huang ctl a: 

- V! tri d~t Ong mr&c vOng I d5 vio b~ 10 a(m). 
- Nhi~t d{i nrr&c vong I lili vao b~ lo Tk('C). 
- Lu:u lrr'!ng mr&c vong I Gk(m3 jh) 
- Chi~u cao gie'ng h!'it H2(m). 
- SO hrqng b6 nhi€n li~u n. 
- Di~n tfch 10 trOng gii d& gieng hUt S3 (m2). 

- Cong suiit nhi~t cda lo phin rrng NR(Kw). 
Ciic thOng sO thliy nhi~t qua.n trqng thu nh~n dtrqc tir tinh toin gOm: 
- Lu-u hn;rng nrr&c quavimg ho•t G(m3 Jh). 
- NhWt d9 Clff d<.ti c-da m:rbc trong vimg ho<;~-t Tnax(oC). 
- Nhi%t d9 qrc d<,ti cda b~ m~t thanh nhien li~u r:uax(oc). 
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Scr ilo h~ thong tdi nhi~t cda ld phdn U:ng iJti lqt 
1. VUng ho;;tt. 2. Gie'ng hUt, 3. Gi<i d& gie'ng hUt, 4. Vanh phh x~ graphit, 5. ThUng 10, 

6. 6ng nrr&c vOng I db vao be 10, 7. Bom vOng I, 8. Blnh trao dbi nhi~t, 9. Berm vOng II, 
10. Thip lam ngu?i. 

Bdng 1. Cic sO li~u vao c'an cho tinh toin 

D~i hr<;mg 

Drrlmg kinh thuy h_re vung ho~t (m} 
Du·lmg kinh tlu\y h;e gi~ng hut (m) 
Be day tltanh gi~ng hut (m} 
Tr& khing lOi vao va ra vUng ho~t 
Chi~u cao vUng ho~t (m) 
H~ so khOng d13ng deu theo ban kinh lo 
Ph 'an nhi~t giill ph6ng trong nhien li~u 
Drrlmg kinh trong ella thUng lo (m) 
Drrlmg kinh ngoai eua vimh phln X~ (m} 
Tiet di~n mr&e ehity qua 1 b6 nhien li~u (m2 ) 

Di~n tich trao diJi nhi~t ella 1 b6 nhien li~u ( m2 ) 

D, 
Dz 
0 

6 
H, 
K, 

Kr 
D,, 
Dn 
SrBc 
FrEe 

Gia tr! 

0,006 
0,5 
0.01 
3 
0,6 
1,7 
0,95 
2 
1,0414 
0,000585 
0,228 

Bing 2 chota biet ke"t qui tlnh toin li-ng v&i nhfrng. gii tri khic nhau ctla dQ dii tinh tl.r ncri 
d~t Ong ntr&c vOng I db vao be 10 de'n gii d& gieng hUt a. Ta thiy rlng khi a n5.m trong khoing 
0,4m de'n 1,5m thi nhi~t d9 c1fc d<;Li cda m.r&c va be m~t thanh nhien li~u d<:J.t. gii tri nhd hcrn so 
vCri nhiffig noi khic. Bing 3 UL kc1t qui tfnh toin khi thay dOi nhi~t d.;. nrr&c vOng i l6i vfw b~ 10 
Tk. Ta tlia:y r&ng khi Tk thay d5i l0°C thi nhift d<? qrc d~ he m<j,t thanh nhien li~u chi thay dbi 
c& chlrng 5° C. Blng 4 bi~u di~n ke't qu,l.. tfnh toin khi thay dcii hru hrqng Inr&c vOng I Gk. vm 
cau trUe hi~n t;:ti, vi~c tlng Gk len cao han 50m3 /h ho~c giirn Gk xuOng c& chirng 28m3 /h se 
khong lam hh hrr&ng di!n eM. di) thUy nhi~t trong vung ho~t lo phlm rrng. Bing 5 eho ta bi~t tic 
dvng rO r~t ella gie'ng hUt trong vi~c Jam ngu9i 10 phin ll-ng. Anh hrrbng cda s6 hrqng b6 nhien li~u 

·r :;,;-;;'~,,.,,,,,,,fer~\ rciJ 

·r ''if VI PI •'rj· H;,., -~~ 
'r--' 1 1 -:- > u lr~Lr I 

C' 

! 
I 
II 
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Bdng 2. Ket qui tlnh toin 
cho nhirng vi tr_i khic nhau 

cda Ong mr&c vOng I d6 vao b~ 10 
(Tk = 3°C, Gk = 50cm3 jh, Hz= 2m, 

n = 89, Ss = 1,2m2
, NR = 5kw) 

a(m) 

0 
0,2 
0,4 
0,6 
0,8 
1,0 
1,2 
1,4 
1,6 
1,8 
2,0 
2,2 
2,4 
2,6 

C(m3 /h) T"'"X('C) r;nax(oC) 

27,930 53,71 99,28 
27,929 53,70 99,28 
27,927 53,69 99,27 
27,927 53,69 99,27 
27,927 53,69 99,27 
27,927 53,69 99,27 
27,927 53,69 99,27 
27,927 53,69 99,27 
27,922 53,70 99,27 
29,922 53,70 99,27 
27,911 53,70 99,28 
27,658 53,76 99,40 
27,390 53,83 99,55 
27,104 53,92 99,72 

Bdng 9. Ke't qui tlnh toin 
khi thay d6i nhi~t dQ mr&c 

vOng I lOi vao b~ 10 
(a= fm, Gk =50m3 jh, H2 =2m, 
n = 89, Ss = 1, 2m2

, NR = 500kw) 

25 
30 
35 

25,871 
27,927 
29,913 

50,53 
53,69 
57,14 

96,69 
99,27 

102,17 

de'n che' dQ th~y nhi~t ella )0 drrgc bi~u di~n 
trong bing 6. Do tie't di~n mr&c chiy qua vimg 
ho~t va di~n tkh be m~t trao d6i nhi~t ella nhien 
li~u ph\1. thu9c v~w sO: hrqng b6 nhien li~u nen 
khi thay d6i n se lim thay dOi cic thOng sO thUy 
nhi~t ella Ia. Trong bing 7 Ia ke"t quit tinh toan 
cho tnr?mg hqp khi thay d6i di~n tich l~ trOng 
gia d& gie'ng hut S3 . Ta thay rlng b chi! d\) ho~t 
dQng binh thtrbng, cic lb treing gii d& gie'ng hUt 
c6 inh hrr&ng xiu de'n che' d9 thfiy nhift ella 10. 
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Bdng .4.. K€'t qua. tlnh toin 
khi thay dOi hru hr9'11g m.r&c vOng I 

(a= fm, Tk = 30'C, H2 =2m, 
n = 89, Ss = 1, 2m2

, NR = 500kw) 

Gk(m3 /h) G(m3 /h) T"'"x('C) T;nax('C) 

100 27,946 53,67 99,24 
75 27,934 53,68 99,25 
50 27,927 53,69 99,27 
40 27,926 53,69 99,26 
30 27,925 53,69 99,26 
20 22,988 61,54 108,52 

Bdng 5. Ke"t qui tinh toan 
khi thay d5i chien cao gie'ng hUt 

(a= lm, Tk = 300'C, Gk =50m3 jh, 
n = 89, S3 = 1, 2m2 , NR = 500kw) 

Hz(m) G(m3 /h) T"'""(°C) T.:n•x('C) 

0 
1 
2 
3 

12,249 
22,306 
27,927 
32,182 

84,16 
59,67 
53,69 
50,55 

135,40 
106,84 
99,27 
95,00 

Bdng 6. Ke't quit tinh toan 
khi thay d6i sO hrcmg b6 nhien li€u 

(a= fm, Tk = 300~C, Gk = 50m3 fh, 
H2 =2m, s3 = 1,2m2, NR = 500kw) 

n 

89 
94 

100 

G(m3 /h) Tm"x('C) T,""'"('C) 

27,927 
28,700 
29,.599 

53,69 
53,05 
52,34 

99,27 
96,61 
93,73 

Trong trm1ng h<fP bam ntr&c tu'an hoJ.n vOng 
I khOng lim vi~c ta m&i thay rO t.ic d1}ng c1.ia 
chUng [ 1]. BAng 8 trinh b~w kgt qui tinh tmin 
cho cUe miTe cOng .su&t 10 khic nhau d~ ta th5:y 
diTqc gii tri d.c thOng sO thlly nhiet khi 16 hont 
d<;>ng & :&ng suf\t nhd hcn1. c&ng su.ilt danh di1;h , ' . 
cua no. 



Bdng 7. Ket qui tinh toan khi thay 
Bdng 8. Ket qua tinh toan d5i di~n tlch 16 trOng gii d& gie'ng hUt 

(a= Cm, Tk = 300'C, Gk = 50m3 (h, khi thay d&i cOng suat 10 ph;?m 1htg 

H 2 =2m, n = 89, NR = 500kw) (a= £m, Tk = 300'C, Gk = 50m3(h, 
Hz= 2m, n = 89, S3 =1 1 2m2 ,) 

S3 (m2
) G(m3 /h) ymax('C) T;n<•x(oC) 

1,2 27,927 53,69 99,27 NR(kw) G(m3 /h) ymax(oC) r:1,ax(oC) 

0,5 27,943 53,67 99,24 ~----

0,1 28,436 53,26 98,70 
500 27,927 53,69 99,27 

0,05 29,791 52,20 97,27 
400 25,003 51,16 89,0.3 

0,02 34,884 48,95 92,74 
300 21,673 48,30 78,03 

0,01 40,175 46,45 89,04 
200 17,714 44,92 65,92 

0,005 44,384 44,89 86,25 
100 12,541 40,54 52,01 

0,001 48,775 43,55 82,76 

~ ' 
3. KET LU~N 

Cic ke't qui tinh toin lj thuye't tren diy cho phep ta rUt ra. drr<;rc nhfrng ke't lu~n quan tr<;mg 

sa.u: 
- Nhi~t di? nrc d~i t,ren be m~t thanh nhien li~u n6ng nhJ:t nh6 han nhieu so v&i nhi~t d(;) biit 

d3.u s&i b~ m~t (nhift d9 bit d"ftU sOi be m~t ctia 10 phlrn liTlg Di h_1.t li'ng v&i cOng sutlt SOOkw 
li ll6°C). Dieu d6 chli-ug t6 rlng 10 phin li-ng Di l~t ho<;~-t di?ng an toin ve plnrang difn nhi~t & 
cOng su5t danh dinh. 

- Vi~c d~t Ong mr&c vOng I d5 vao b~ 10 nhll' hi~n nay la tOi rru nhat ve phrrong di~n nhi~t. 
- Vi~c tilng gik hru hrgng nu&c vOng I trong m9t dlti n}ng khOng lim thay dOi c<ic thOng sO 

thUy nhi~t trong vUng ho~t chtl-ng tO r~ng ca che' lim ngu9i 10 b~ng dOi hru tl! nhien thg hi~n rit 
rO r~t. 

- Gie'ng htit dOng vai trO rit quan trqng trong vi~c lim ngu9i vling ho~t 10 phlm li'Ilg. 

Dia chi: Nhiin ngay 3/10/1989 
Vi?n Nghiin cUu hqt nhdn Dd L0t 

' ' , 
TAl LI~U THAM KHAO 

1. NgO PhU Kh<ing. Nghien clhl che' d9 nhi~t thUy d{mg vi bi~n phip tilng c6ng suit cUa 10 phltn 
rrng h~t nhiin Da l~t- titi li%u n?i b?- f)a l~t 1987. 

2. Nghien crru nhi~t th,\y d\mg ch lo phan rrng h~t nhiin Da l~t - Ph'an 1. Vi~n nghien e~ru h~t 
nhin Da l~t- vi~n Ccr hQc Ha nQi. Da l~t 1986. 

SUMMARY 

THERMAL-HYDRAULICAL CALCULATION 

FOR THE DALAT NUCLEAR RESEARCH REACTOR 

This paper concerns with thermal-hydraulical calculation for the core domain of the Dalat 
nuclear reactor in the nominal regime of works. On the base of this calculation some conclusions 
On_ thermal safely of the reactor are conducted. 
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